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1 
In the French or Heilmann combing machine, 
the top comb serves hot only to separate the 
fibers of the web as these fibers are drawn 
through the top comb, but more impm%ant, the 
top comb removes minute particles of undesir- 
able extraneou materials such as straw aid 
nibs. Mers division of the web of fibers by 
sage between pins is not of itself sufficient to 
remove these particles, and indeed the web has 
previously been divided several different rimes 
by passage between pins before coming to the 
French conb, for instance during preceding pas- 
sage through a gril box. The removal of the 
minute particles in the final combing by the ;op 
comb of a French combing machine is accoro.- 
plished by providing very fine spaces between 
pins, through which spaces the ïbers, but not 
the particles of extraneous material, can be 
drawn.. 
Thus the pins of a top comb are typically 
formed wil;h non-tapered or clindrical base 
portions exending part way along the length oî 
he pins, .nd tapered prtions extending frein 
the non-tapered portions fo sharp points af the 
extremities of the pins. The non-tapered base 
portions of the adjacent pins of a row of tbese 
pins abut, and the tapered portions oî such pins 
define between them combing spaces which taper 
fo zero width where the non-tapered base por- 
tions s.but. The pins, as they extend clown from 
 the base portion of the comb, uake an obtuse 
angle with the approaching fibrous web, and so 
tend to divert a fiber carrying extraneous par- 
ticles upwardly toward the base of the comb 
until such fiber arrives at a level where the 
combing space between loEpered portions of the 
pins approaches or approximates the size of the 
fiber itself. The fiber at this moment may pass 
through a space which may be only .002 inch or 
less in width, which results in application of the 
maximum combing effect, and the removal of 
the etraneous marrer from the fiber. 
A_mong the objects of the present invention 
are fo secure an improved combing action, to 
avoid breakage of pins, and to permit satisfac- 
tory use of coarser pins than otherwise prac- 
tical for a given combing operation. 
The use of coarser pins in an ordinary HeJl- 
mann combing machine tends to reduce pin 
breakage, but results in reduction in the num- 
ber of the combing spaces at which the extra- 
neous particles can be removed. This maY be 
counterbalanced by fitting the machine with a 
second simflar comb, and the points of the pins 
of one comb can be staggered with relation to 
the points of the pins of the other comb, as 
viewed from the end of the pins. Two successive 
divisions o[ the web of fibers are thus .ruade. 
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But whether the pins of the two combs are stag- 
gered or hot, the number of combing spaces suit- 
able for the removal of extraneous particles 
(L e. the spaces between the tapering portions 
5 of neighboring pins of each row, of a size f the 
order of a fiber thickness) is only equal approx- 
imatëly to the total number of pins of the two 
combs, or more precisely 
2(n--l) 
I0 
where  is the number of pins in each row. 
For instance with two rows of I09 pln. each. 
these two rows would provide 198 combin 
spaces. 
15 ïhe invention involves the disco-cerF that im- 
proved removal of extraneous marrer (or a 
giron fineness of pins) càn be secured vith two 
rows of pins if the pins of one such row are later- 
ally offset fro.m the pins of the other such row 
20 and hot only bave their base portions abutting 
base portions of pins of the saine row but also 
abutting base portions of pins of he other such 
row. Thus tapered spaces are provided not only 
between adjacent pins of such one row but also 
25 between pins of such one row and laterally offset 
pins of the other said row. Preferably the pins 
of each of the two rows are identical and have 
their base portions abutting base portions of 
pins of the saine row and base portions of the 
30 pins of the other said row, and preferably each 
" interior pin of one row bas its base portion abut- 
ting base portions of the two adjacent pins of 
the sa-e row and also the base portions of two 
other pins of the other row. 
35 With the improved relation of the pins, the 
pins of the two rows hot only mutuallY support 
and reinforce each other but also provide an in- 
creased number of combing spaces. In a pre- 
ferred example of the invention, considering a 
40 particular interior pin, that is a pin anywhere 
excepting at the end of a row, tlAs pin cooper- 
ates in fm.ming hot only the two combing spaces 
which the pins of I-Ieilmann combs ordinarflY 
forrn with their neighb0rs, but also two addi- 
45 tional combing spaces. These two additional 
combing spaces are formed between this. par- 
ticular interior pin and the two staggered pins 
of the other row whose bases also abut the base 
of this particular pin. 
50 Thus with this relation oî the pins the num- 
ber of combing spaces is equal to approximately 
twice the total number of pins, or more prec_isely 
2(n--l)2n--I or 4n--3 
55 where  is the number of teeth per row, and 
with two rows of I00 .pins each, 397 combing 
spaces are provided. In other words, the hum- 
ber of"combing spaces has been not merely ap- 



proximately doubled, as would be expected in 
use of a double comb, but has been approxi- 
mately quadrupled, and is more than twice the 
number of the combing spaces provided by use 
of two qQm_.bs or_spacpdr_ows of pins. 
In the_ .dr_awings: 
Fig. 1 is a diagram, showing the comb of this 
invention in operative position as the top comh 
of a Heilmann combing machine, and showtng 
also the detaching rollers that draw the web. 
fibers through the comb and. th sh0ve!plate that 
guides the web of fibers to thecQmb.; 
Fig. 2 is a face view of one of the pins of the 
comb; 
Fig. 3 is a face view of a small portion/o' the 
comb, and 
Fig. i is an end eleation of the comb, the 
points, of. the plus o] the comb facin the 
.In_...the Heflrnann combing machine of which a 
l.rtion is_ diagramrnatically shown in Fig. 1, the 
tp. C0b C fo which the present, inention is 
sh_oY.n_ as_ appl_ied, penetra.tes the web of fibers 
r_or%.the top as. the web is drawn from a .shovel 
plate P through and beyond the comb by de- 
taching rollers R, R. The comb's pins, extend- 
ing downwardly from the base of the comb make 
an. btuse angle with the upper surface of the 
alproaching fibrous, veb W so that when an_ ex- 
trne.ous .prticle on a fiber engages the comb, 
the pins tend fo divert such fibers upwardly 
vard £habase of the cornbas above described. 
Th co.mb is formed of a large nrnber of sepa- 
rae!y, formed steel pins of which one is indi- 
c.td genrally by the reference character  in 
Fig. ,. EaDh of the fins, vhich are preferably 
identçal, includes, a nonrtapered or cylindric! 
ba_ e« portion. 2 extending for about one_-half the 
length eï the pin, and a tapering portion 3 of 
round, coss, section extending from such base 
portion te a harppoint. 
As. shown in Figs. 3 and 4, the. pins. are as- 
semblad, in wo. rows. As shwn, in. these ïïgures, 
the interior pins of each row consistently bave 
their base portions tangentially abutting the 
bas portions of. the adjacen pins of the $ow, 
s.c that .af th¢ base the ow of pins is solid, the. 
pins of each: row are. laterally offset ff.oto the 
pins. of th other rov, and the base portions of 
interior pins. of each row, such as the. rear row, 
consistently tangentially abu£ the base portions 
of two of .the pins f the othr fo.w,, such as the 
fron_t, row. A tylical pin in. the interior, of the 
comb, fmi instane.in the rear row, bas ifs base 
portion tangenially abutting, the: base prtions 
of tVo ther pins of the rear rov and also bas 
is bas.e, porfiQn tangentially abuting th.e. base 
Portions-Qf two lateral!y offset_ pins of the front 
.TaPered= combLug spaces all having substan- 
tially the saine shape are. previded net only be- 
tween, the tpered portion eï adjacent pins of 
each re but alse beween, the tapered portions 
o£. th¢ pins. eï ene rew and the tapered Portions 
of the adjacent laterally offset, pins eï the other 
row. 
In Fig. 4 ïour adjacent plus of. one re_w are 
make |a,. |b,, c, and |g and.he four corre- 
sp.ondig, abutting and. lteral!y offset, pins of a 
second row are marked e, [], [g and [h. As 
viewed in Fig; 4 the points of. two abutting pins 
of: one row» e. g. pins la, lb, and, o the mutu- 
ally abuttin pin. le of the other rov define .the 
cm'nets. Of: a.n equilateral triangle. Obviously 
tpe:ed: sUbs_taatialy unio:mly-shaped combing 
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spaces are provided between the following pairs 
of pins of one row: 
a--b 
b---c 
and between the fo]lowing pairs of pins of the 
other row: 
But lse, i additien fo the above combg 
spaths, there is an add[tional silar combg 
space provided between each 
15 .e htting rew that is offset o the right there- 
o, s 
iie 
Ic--I 
oo I1 
and aother addit]ona] similar combin space 
between each pin and the p of the buttinl 
row that is.offset to the left thereoL as 
Ic--I/ 
I1 
As a eul, as indicated above, the number of 
2 comb spaces is more than twice the number 
oï the oombin spaces provided when two combs 
or spaced rows oï pins are 
As a resu]t oï the invention, e comb, 
wh]ch in the usuel Heflmann combin machine 
 reqh-es fine pins, oan now be perïoed by a 
eornb havinl comsiderably coasser ps nd hence 
mch stroner and less subect to breakae. 
ven with coarser pins, the reat increse 
number of combin spaces so promos thorolh 
0 combin that improved combin can be secr 
If wl be observed from Fis. S and 4 that the 
base poions oï the Ps abut over a considerable 
portion oï the ]enth oï the ps, and it wi]l be 
 evident that the tout.al support oï the pins 
contributes tow«d their resistance fo hreakae. 
e separately ïormed pins can be held  s I 
sembled abuttin relation by any desied mes, 
preïeably-by so]dein, s by solderin 
50 the top combin plate T of the He]lmnn ma- 
chie diaraatic]ly shown 
Pins oï a top comb in a Heflmann combinl 
machine are ctomarfly cleaned at each stroke 
of the comb by pssae past a rush that swee 
5 any extraneous material lro 
combin spaces, and the comb 
vention is capable of bein c]eaned by this saine 
mens. 
I claire: 
60 I. A textile comb for removing extraneous 
particles from fibres inc]uding two rows of sep- 
arate]y formed pins having cylinical base por- 
tions and tapered combing poions of round 
cross section, the interior pins of each row sub- 
6 stantilly, consistent]y having their cy]indrical 
base portions tangential]y abuttg the cyln- 
dAcal base portions of two other pins of the same 
rQw.and to other pins of the other row so that 
the pins reinforce each other, the points of two 
70 abuting pins of 0ne row and of the mutua]ly 
abutting pin of the other row deng the coers 
of an equilateral triangle. 
. A textile comb for removg extraneous 
partc]es fom bers including two rows. of sep- 
7 aratelF formed pins havin cylindrical base pot- 



tions and tapered combing portions of round 
cross section, the interior pins of each row sub- 
stantially consistently having their cylindrical 
base portions tangentially abutting the cylin- 
drical base portions of two other pins of the same 
row and two other pins of the other row so that 
the pins reinforce each other, the tapered comb- 
ing spaces formed by two adjacent pins of one 
row, the tapered combing spaces formed by two 
adjacent pins of the other row, and the tapered 
combing spaces formed by two adjacent pins of 
the two different rows, all having substantially 
the same shape. 
3. In a textile combing machine, a comb in- 
cluding two rows of separately formed pins hav- 
ing cylindrical base portions and tapered comb- 
ing portions of round cross section, said pins 
being arranged to make an obtuse angle with an 
approaching fibrous web as they extend from the 
base of the comb so as fo tend fo divert fibers 
carrying extraneous particles toward the base of 
the comb, the interior pins of each row substan- 
ti«lly consistently having their cylindrical base 
portions tangentially abutting the cylindrical 
base portions of two other pins of the saine row 
and two other pins of the other row so hat the 
pins reinforce each other, the points of two 
abutting pins of one row and of the mutually 
abutting pin of the other row defining the corners 
of an equilateral triangle. 
4. In a textile combing machine, a comb in- 
cluding two rows of separately formed pins hav- 
ing cylindrical base portions and tapered combing 
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6 
portions of round cross section, said pins being 
arranged to make an obtuse angle with an ap- 
proaching fibrous web as they extend from the 
base of the comb so as to tend to divert fibers 
carrying extraneous particles toward the base of 
the comb, the interior pins of each row substan- 
tially consistently having their cylindrical base 
portions tangentially abutting the cylindrical base 
portions of two other pins of the saine row and 
two other pins of the other row so that the pins 
reinforce each other, the tapered combing spaces 
formed by two adjacent pins of one row, the 
tapered combing spaces formed by two adjacent 
pins of the other row, and the tapered combing 
spaces formed by two adjacent pins of the two 
different rows, all having substantially the same 
shape. 
SANIUEL L. ABBOTT. 
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